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education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 
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NATIONAL FOREWORD 

This Indian Standard which is identical with ISO 4703 - 1984 'Acceptance conditons for surface 
grinding the machines with two columns — Machines for grinding siideways — Testing of accuracy' 
issued by International Organization for Standardization ( ISO ), was adopted by the Bureau of 
Indian Standards on the recommendations of the Machine Tool Basics and Modular Units Sectional 
Committee and approval of the Production Engineering Division Council. 

Certain conventions are, however, not identical to those used in Indian Standards. Attention is 
particularly drawn to the following: 

a) Inch values as given in the above ISO have not been retained in this standard as these are 
not prevalent in the country. 

b) This Indian Standard uses a point ( . ) as a decimal marker in place of comma ( , ) used 
in the International Standard. 

c) Wherever the words 'International Standard' appear referring to this standard, they should 
be read as 'Indian Standard'. 

In this adopted standard, reference appears to ISO/R 230 (since revised as ISO 230/1 - 1986 ) Test 
code for machine tools. The Indian Standard IS 2063 : 1988 'Acceptance code for machine tools : 
Geometric accuracy of machines operating under no-toad or finishing conditions ( first revision )' 
which is identical with ISO 230/1 - 1986 is to be substituted in its place. 



IS 13934 : 1994 
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Indian Standard 

TEST CHARTS FOR SURFACE GRINDING 

MACHINES WITH TWO COLUMNS 

FOR GRINDING SLIDEWAYS 



1 SCOPE AND FIELD OF APPLICATION 

This International Standard specifies, with 
reference to ISO/R 230, geometrical and 
practical tests on genera! purpose and norma! 
accuracy surface grinding machines with two 
columns — machines for grinding slideways — 
and gives the corresponding permissible 
deviations which apply. 

It should be noted that the machines covered 
by this International Standard are machines 
with rectilinear grinding movements and with 
a movable table. Machines with a fixed table 
or with a rotary table movement are outside 
the scope. 

It deals only with the verification of accuracy 
of the machine. It does not apply to testing 
the running of the machine ( vibrations, abnor- 
mal noises, stick-slip motion of components, 
etc ), or to its characteristics ( speeds, feeds, 
etc ) which should generally be checked 
before testing accuracy. 

2 PRELIMINARY REMARKS 

2.1 In this International Standard, all the 
dimensions and permissible deviations are 
expressed in millimetres and in inches. 



2.2 To apply this Internationa! Standard, 
reference should be made to ISO/R 230, 
especially for the installation of the machine 4 DIAGRAMS 
before testing, warming up of spindles and 
other moving parts, description of measuring 
methods and recommended accuracy of test- 
ing equipment. 



2.3 The sequence in which the geometrical 
tests are given is related to the sub-assem- 
blies of the machine, and this in no way 
defines the practical order of testing. In order 
to make the mounting of instruments or gaug- 
ing easier, tests may be carried out in any 
order. 

2.4 When inspecting a machine, it is not 
always necessary to carry out all the tests 
specified in this International Standard. It is 
up to the user to choose, in agreement with 
the manufacturer, those tests relating to the 
properties which are of interest to him, but 
these tests are to be clearly stated when 
ordering a machine. 

2.5 Practical tests shall be made with finish- 
ing cuts and not with roughing cuts, which are 
liable to generate appreciable cutting forces. 

2.6 When establishing the tolerance for a 
measuring range different from that given in 
this International Standard ( see clause 2.311 
of ISO/R 230), it should be taken into 
consideration that the minimum value of 
tolerance is 0001 mm. 

3 REFERENCE 

ISO/R 230, Machine tool test code. 



For reasons of simiplicity the drawings in this 
International Standard illustrate only one type 
of machine. 
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5 TERMINOLOGY 




No. 


Designation 


1 


Bed 


2 


Slideway 


3 


Table 


4 


Left-hand column 


5 


Right-hand column 


6 


Slideway, right-hand column 


7 


Cross rail 


8 


Saddle 


9 


Right-head wheelhead ( horizontal spindle ) 


10 


Left-hand wheelhead ( vertical spindle ) 


11 


Bridge 


12 


Grinding wheel 



6 ACCEPTANCE CONDITIONS AND PERMISSIBLE DEVIATIONS 
6,1 Preliminary operations 



No. 



Diagram 



Object 



G01 « - 




Verification of levelling 
and of the bed slide- 
ways 1 ' 

a) Longitudinal verifi- 
cation: 

Testing of straight- 
ness of the slide- 
ways in a vertical 
plane; 



b) Transverse 
tion. 



veriflca- 



Permissible 
deviation 

mm 



Measuring 
instruments 



a) 001 

for any 
measuring 
length of 

1000 

b) 02/1 000 



Precision 
levels or op- 
tical methods 



Observations and references 
to test code ISO/ R 230 



Clauses 3.11, 3.21, 5,212.21, 
5.212.22 and 5,412.7 

Table dismantled. 

a) Mesurements shall be made at 
positions equally distributed 
along the length of the bed. 

b) A level shall be placed trans- 
versely on the slideways and 
measurements taken at a 
number of positions spaced 
along the length of the slide- 
ways. 

The variation of level measured 
at any positions shall not exceed 
the permissible deviation. 

These tests shall be carried out 
when assembling the machine. 

1) The characteristics of the basic 
form of the bed from which 
the permissible deviation is 
measured shall be specified by 
the manufacturer. 




No. 



Diagram 
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Object 



a) Verification of strai- 
ghtness of the bed 
slideways in a hori- 
zontal plane; 

b) In the case of two V 
slideway machines, 
verification of paral- 
lelism. 



Permissible 
deviation 

mm 



Measuring 
instruments 



a) 001 



for any 
measuring 
length of 

1 000 



b) 0'02 



Microscope 
and taut wire 
or other op- 
tical measur- 
ing methods, 
special sup- 
port 



Observations and references 
to test code ISO/R 230 



Clauses 5.212.3 and 5.232.2 

Table dismantled 

Wire shall be set at the ends 
of the slide-way, made taut and 
positioned. 

The special support and the 
microscope shall be positioned 
on the slideways. 

Measurements shall be made 
at positions equally distributed 
over the length of the bed. 

This test shall only be carried 
out when instructions on levelling 
have not been provided by the 
manufacturer. 
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6.2 Geometrical verifications 
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Verification of flatness 
of the table surface 
within the grinding 
area. 



— up to 1 000 

0'01 

— over 1 000 
up to 2 000 

02 

— over 2 000 
up to 5 000 

0'03 

— over 5 000 
up to 

10 000 
0'04 

— over 10 000 

0'05 
local toler- 
ance: 

0'005 

for any meas- 
uring length 
of 500 



Straightedge 
and gauge 
blocks or pre- 
cision levels 
or other 

methods 



Clauses 5.322, 5. 323 and 5.324 
Table not locked in mid-travel. 



No. 



Diagram 



G2 
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Object 
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Verification of 
straightnessof the 
table longitudinal 
movement in a 
horizontal plane. 



G3 




Verification of 
parallelism of the 
median or refer- 
ence T-slot to the 
longitudinal move- 
ment of the table. 



Permissible 
deviation 

mm 



- up to 1 000 

001 

- over 1 000 up to 
2 000 

0*02 

over 2 000 up to 
5 000 

0-03 
over 5 000 up to 
10 000 

0-04 

over 10 000 
0-05 



— up to 5 000 

002 

— over 5 000 

0-03 

Local tolerance : 
0*01 

for any measuring 
length of : 

1 000 



Measuring 
instruments 



Microscope 
and taut wire 
or other opti- 
cal methods 



Dial gauge 
support, dial 
gauge and 
square 



Observations and references 
to test code ISO/R 230 



Clauses 5.212.2 and 5.212.3 

Wire shall be set at the ends of 
the table, made taut and posi- 
tioned 

The microscope shall be posi- 
tioned on the wheel head. 

Note the variation in the maxi- 
mum deviation. 



Clauses 5.422,1 and 5.422.21 

If the spindle can be locked, the 
dial gauge may be mounted on 
it; if the spindle cannot be locked, 
the dial gauge shall be placed on 
a fixed part of the machine. 
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No. 



Diagram 



G4 




G5 




Object 



Verification of square- 
ness of the cross rail 
movement ( vertical 
slide ) with the table 
surface in a longitudi- 
nal plane. 

(This shall only be 
carried out in the case 
of machines performing 
surface grinding trans- 
verse to the direction 
of table movement 
when the vertical move- 
ment of the wheel head 
is not sufficient. ) 



Verification of the vari- 
ation of the level of 
the cross rail in its 
vertical movement: 

a) in the lower posi- 
tion; 

b) in the central posi- 
tion; 

c) in the upper posi- 
tion. 



Permissible 
deviation 

mm 



0'02/500 



Measuring 
instruments 



Dial gauge 
support, dial 
gauge and 
cylindrical 
square 



001/1 000 



Precision 

levels 



Obervations and references 
to test code ISO/R 230 
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Clause 5.512.2 
Table in mid-travel. 

The dial gauge support and the 
dial gauge shall be connected to 
a fixed part of the cross rail 
( vertical slides ). 
The stylus shall be placed in the 
longitudinal direction at point ai 
on the cylindrical square The 
cross rail shall be moved from 
point ai to point aa. 

The variation in the maximum 
deviation shall be noted. 



Clause 5.212.2 

Each time, raise to the positions 
a), b) and c) from the bottom 
towards the top and read the 
deviation. 

Loads imposed by the wheel- 
heads shall be distributed sym- 
metrically. 

Cross rail locked in each posi- 
tion. 
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Diagram 
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Object 



Verification of 
parallelism of the 
table surface to 
its longitudinal 
movement. 



Verification of 
parellelism of the 
table surface to 
the transverse 
movement of the 
wheelhead. 



Permissible 
deviation 

mm 

- up to 1 000 

0-01 

over 1 000 up to 
2 000 

0015 

over 2 000 up to 
5 000 

0*02 
■ over 5 000 up to 
10 000 

003 
over 10 000 
0*035 



— up to 1 000 

001 
For each 1 000 mm 
increase beyond 
1 000 mm add to 
the tolerance : 

001 

Local tolerance : 
001 

for any measuring 
length of : 
1 000 



Measuring 
instruments 



Dial gauge 
support, dial 
gauge, strai- 
ghtedge and 
gauge blocks 



Dial gauge 
support and 
dial gauge, 
straightedge 
and gauge 
blocks 



Observations and references 
to test code ISO/R 230 



Clauses 5.412.2 and 5.422.21 

The dial gauge support and the 
dial gauge shall be fixed on the 
wheelhead. 

The stylus shall be set on the 
straightedge or the gauge blocks 
placed on the table, and the 
deviation noted. 

The measurement shall be carri- 
ed out in the middle of the table 
and very close to the two outside 
edges. 



Clause 5.422.22 
Table in mid-travel. 

The dial gauge support and the 
aial gauge shall be fixed on the 
wheelhead. 

The stylus of the dial gauge shall 
be set at point a 2 on the straight- 
edge ( gauge blocks ). 
The wheelhead shall be moved 
along the measuring length to 
point a 2 and the variation in the 
maximum deviation noted. 
The measurement shall be carri- 
ed out in the lowest possible 
position of the cross rail. 
In the case of a supplementary 
wheelhead, the verification shall 
be carried out in the same 
manner. 
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No. 



Diagram 



G8 




b\ a> 



G9 




Object 




Verification 



of 



squareness of the 
vertical movement 
of the wheelhead 
with the table 
surface : 

a) in a longitudi- 
nal plane; 

b) in a transverse 
plane. 



Permissible 
deviation 

mm 



Measurement of 
run-out of the 
taper of the grind- 
ing spindle. 



A -HORIZONTAL 
SPINDLE 

a) 0006/100* 

b) 0*006/100 

B — VERTICAL 
SPINDLE 

a) 0*004/100 

b) 0-003/100 



Measuring 
instruments 



Dial gauge 
support, dial 
gauge and 
cylindrical 
square 



B 



HORIZONTAL 
SPINDLE 

0*005 

-VERTICAL 
SPINDLE 

0*005 



Dial gauge 
support and 
dial gauge 



Observations and references 
to test code ISO/R 230 



Clause 5.512.2 
Table in mid-travel. 
The dial gauge support and the 
dial gauge shall be fixed on the 
wheelhead. 

The stylus of the dial gauge shall 
be placed in a longitudinal plane 
at point ai on the cylindrical 
square. 

The wheelhead shall be moved 
to point a a . Note the variation in 
the deviation 

The cylindrical square shall be 
rotated through 180° and the 
verification repeated in the same 
order. The mean value shall be 
found. 

Then carry out the verification in 
a transverse plane at points bi 
and b a . For each wheelhead, the 
verification shall be carried out 
in the same manner. 
*ln the case of horizontal spin- 
dies, verification a) will only 
be carried out if requested. 



Clauses 5.612.1 and 5.612.2 

The stylus shall be placed per- 
pendicular to the generatix of the 
taper. 

In addition to the specifications 
of test code ISO/R 230, measure- 
ment shall be carried out at each 
end of the taper. 

The verification shall be carried 
out on each spindle of the 
machine. 
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Diagram 
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Object 



Measurement of 
the periodic axial 
slip of the grind- 
ing spindle. 



Verification of 

squareness of the 
axis of the grind- 
ing spindle with 
the surface of the 
table : 

a) in a longitudi- 
nal plane; 

b) in a transverse 
plane. 

(Only for machines 
with non-swivell- 
ing wheelhead ). 



Permissible 
deviation 

mm 



0-005 



a) C01/300* 

b) 0-01/300* 



Measuring 
instruments 



Dial gauge 
support, dial 
gauge, steel 
ball 



Arm support, 
dial gauge, 
straightedge 
and gauge 
blocks 



Observations and references 
to test code ISO/R 230 



Clauses 5.622.1 and 5.622 2 

A force F , specified by the manu- 
facturer of the machine, shall be 
exerted coaxial with the spindle. 
The stylus of the dial gauge 
shall be set coaxial with the 
spindle axis. 

The verification shall be carried 
out on each spindle of the 
machine. 



Clauses 5.512.1 and 5.512.42 

Table in mid-travel. 

Wheelhead clamped, if possible. 



♦Distance between the 
touched. 



two points 
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No. 



Diagram 



G12 
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If 



G13 



Object 



Only for machine with 
a horizontal grinding 
spindle, with the 
wheelhead attached to 
the cross rail or with 
the wheelhead attach- 
ed to the column. 

Verification of paralle- 
lism of the axis of the 
grinding spindle to the 
table surface. 

( Only for machines 
with non-swivelling 
wheelhead. ) 




Verification of square- 
ness of the grinding 
spindle axis to the 
median or reference 
T-slot of the table. 



Permissible 
deviation 

mm 



0-01/300* 



Measuring 
instruments 



Arm support, dial 
gauge, cylindrical 
square 



0*01 5/300" 



Arm support dial 
gauge, straight- 
edge or other auxi- 
liary means 



Observations and 

references to test 

code ISO/R 230 



Clauses 5.512.1 and 
5.512.42 

Table in mid-travel. 

Wheelhead clamped, if 
possible. 

* Distance between the two 
points touched. 



Clauses 5.422.1 and 
5.422.21 

Table in mid-travel. 

The dial gauge shall be 
mounted on the spindle 
with the stylus of the 
dial gauge touching the 
median or reference 
T-slot. The spindie 
shall then be rotated 
to bring the stylus 
once again in contact 
with the above T-slot. 

The deviation shall 
then be noted. 

♦Distance between the two 
points touched. 
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6.3 Practical tests 



No. 



PI 



Diagram and dimensions to the 
test pieces 



Machining of : 

— 5 test pieces for table of length up 
to 5 000 mm, 

— 7 or 8 test pieces for table of length 
over 5 000 mm. 

Material from which the test pieces 
are manufactured may be either: 

a) cast iron; or 

b) steel. 

The test pieces shall all have the 
same hardness and shall be suitably 
fixed on the table. 

The dimensions of the surface to be 
machined shall be as small as possi- 
ble; for example, square with sides 
50 mm x 50 mm ( cylinder with dia- 
meter 50 mm). 



Nature of test and 
grinding conditions 



Machining of 5, 7 or 8 
test pieces. 

The surface of the test 
pieces in contact with 
the table shall be 
ground before carrying 
out the test. 

The test pieces shall 
be positioned as 
follows : 

— in the case of 5 
pieces : one at the 
central point of the 
table; one at each 
of the four corners 
of the table; 

— in the case of 7 or 8 
pieces : by agree- 
ment. 



Checks to 
be applied 



Permissible 
deviation 

mm 



Surface grin- 
ding. 

The thickness- 
es of the test 
pieces after 
grinding shall 
be identical. 



Maximum permis- 
sible deviation for 
a distance bet- 
ween any two test 
pieces of : 

— up to 1 000 

001 

— over 1 000 up to 
2 000 

0'02 

— over 2 000 up 
to 3 000 

00-3 

— over 3 000 

0'04 



Measuring 
instruments 



Dial gauge 
support, pre- 
cision dial 
gauge 



Observation and 

references to test 

code ISO/R 230 



NOTE — Practical 
tests P1 and P2 will 
only be carried out if 
there is no other parti- 
cular specification 
( i.e. machining of a 
special work piece re- 
quested fay the user ). 



Clauses 3.1, 
3.22,4.1 and 4.2 

Test piece ground 
taken off the 
machine and plac- 
ed on a surface 
plate shall be 
successively mea- 
sured with an 
appropriate mea- 
suring instrument. 

The point of mea- 
surement, is the 
centre of the 
machined surface 
of the test pieces. 
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No. 
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Diagram and dimensions of 
the test pieces 




Z.= length to be ground. 

2 L 

— = length of thelest pieces, mount- 
ed in succession. 



Nature of test and 
grinding conditions 



Grinding of slideways. 

Grinding of surface Fj. 

Mechnical fixing of the 
test pieces on the table. 

Mounting and fixing of 
the test pieces shall be 
made on the table in 
succession and so that 
the pieces are not sub- 
ject to deformation. 

For a first test, the 
pieces will be mounted 
on the centre of the 
table. 



The pieces can then be 
mounted on the longi- 
tudinal sides to the 
table. 



The surface A, laid on 
the table, which is used 
as a reference surface 
for 'the measurements, 
shall be carefully 
machined before 

mounting. 



Checks to 
be applied 



Variation in 
height in the 
longitudinal 
direction. 



Permissible 
deviation 

mm 



Fixing length on 
the table (—-) : 



— up to 2 000 

0-010 

— over 2 000 up to 
5 000 

0015 

— over 5 000 up to 
8 000 

0-020 

— over 8 000 up to 

10 000 

0-025 



Measuring 
instruments 



Dial gauge 
support, pre- 
cision dial 
gauge, sur- 
face plate. 



Observation and 

references to test 

code ISO/R 230 



NOTE — Practical 
tests P1 and P2 will 
only be carried out if 
there is no other 
particular specifica- 
tion ( i.e. machining 
of a special work 
piece requested by 
the user ). 

Clauses 3.1, 
3.22, 4.1 and 4.2 

Test pieces gro- 
und, taken off the 
machine and pla- 
ced on a surface 
plate shall be 
successively mea- 
sured with an 
appropriate mea- 
suring instrument. 

The point of mea- 
surement is the 
centre of the 
machined surface 
of the test pieces. 
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No. 



Diagram and dimensions of 
the test pieces 



P3 




Nature of test and 
grinding conditions 



Grinding of sideways. 

Machining of the late- 
ral surfaces F a and F s . 

Parallelism of the grin- 
ding surfaces F 2 and F s . 

Pieces to be situated 
in the middle of the 
table. 

The number and dis- 
position of the test 
pieces to be ground are 
the same as for test 
P a 



Checks to 
be applied 



Variation 
width. 



in 



Permissible 
deviation 

mm 



Fixing length on 
the table (-^M : 

— up to 2 000 

0*010 

— over 2 000 up to 
5 000 

0'015 

— over 5 000 up to 
8 000 

0-020 

— over 8 000 up to 
10 000 

0-025 



Measuring 
instruments 



Dial gauge 
support, pre- 
cision dial 
gauge, sur- 
face plate 



Observations and 

references to test 

code ISO/R230 



NOTE — Practical 
test P3 will only be 
carried out if there is 
no other particular 
specification ( i.e, 
machining of a spe- 
cial work piece re- 
quested by the user ). 

Clauses 3.1, 3.22, 
4.1, 4.2 and 5.412.2 

Test pieces gro- 
und on the surface 
plate shall be 
successively mea- 
sured with an 
appropriate mea- 
suring instrument. 

The point of mea- 
surement is the 
centre of the 
machining surface 
of the test pieces. 
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Western : Manakalaya, E9 MIDC, Marol, Andheri ( East ) ( 632 92 95, 632 78 58 

BOMBAY 400093 { 632 78 91, 632 78 92 

Branches : AHMADABAD. BANGALORE. BHOPAL. BHUBANESHWAR. 

COIMBATORE. FARIDABAD. GHAZIABAD. GUWAHATI. HYDERABAD. 
JAIPUR. KANPUR. LUCKNOW. PATNA. THIRUVANANTHAPURAM. 
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